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(54) Three-dimensional information display apparatus 

(57) A tliree-dimensional information display appa- 
ratus whicii has three-dimensional map information 
processing section adapted to process three-dimen- 
sional map infomnation, three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route information, and three-dimensional in- 
formation display section adapted to display the three- 
dimensional map information processed by the three- 
dimensional map information processing section and 
the three-dimensional route information processed by 
the three-dimensional route information processing sec- 
tion. If a road to the destination included in the three- 
dimensional map information contains a downward 
branch part, the three-dimensional route information 
processing section processes the three-dimensional 
route information so as to extend a part of a route to the 
road to be branched for display while maintaining the 
same height as the height on drawing of the route to the 
destination at the downward branch part. 
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Description 

[0001] The present disclosure relates to the subject 
matter contained in Japanese Patent Application No. 
2002-127075 filed on April 26, 2002, which is incorpo- 
rated herein by reference in Its entirety. 
[0002] The present inventio n relates to a three-dinnen- 
slonal information display apparatus suited for use with 
a system such as a car navigation system, for displaying 
three-dimensional map infomiatlon including a road to 
a destination and three-dimensional route information 
indicating a route to the destination. 

[Description of the Related Art] 

[0003] Hitherto, a car navigation system for displaying 
map information and route information, thereby guiding 
a vehicle to a destination has been known. To display 
map infonnation two-dimensionally in such a car navi- 
gation system, route infomnation is displayed in a draw- 
ing-over (overwriting) manner because the concept of 
height does not exist. Alternatively, the concept of layers 
different in dimension as in cell animation is provided, 
whereby route infonnation is displayed in a drawing- 
over (ovenwriting) manner. On the other hand, to display 
map infomnation three-dimensionally, the concept of 
height exists and therefore route information is drawn in 
a three-dimensional coordinate system intact for dis- 
play. 

[0004] As making map representation more real in a 
car navigation system is advancing, to efficiently repro- 
duce the scene as the driver sees, three-dimensional 
display Is optimum; however, if map infomnation and 
route Information are displayed Intact, the information 
and the route information may not necessarily become 
easy-to-see for the driver. 

[0005] It is therefore an object of the invention to pro- 
vide a three-dimensional information display apparatus 
for making it possible to enhance the recognition rate 
about map information and route information without im- 
pairing reality of map representation. 
[0006] According to a first aspect of the invention, 
there is provided three-dimensional information display 
apparatus Including: a three-dimensional map informa- 
tion processing section adapted to process three-di- 
mensional map information including a Information of a 
road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route information Indicating a route to the 
destination; and a three-dimensional infomnation dis- 
play section adapted to display the three-dimensional 
map Infonnation processed by the three-dimensional 
map infomnation processing section and the three-di- 
mensional route infomnation processed by the three-di- 
mensional route information processing section, where- 
in when the road to the destination included in the three- 
dimensional map infonnation contains a downward 
branch part, the three-dimensional route information 



processing section processes the three-dimensional 
route infonnation so as to display a part of the route ex- 
tended to a road to be branched while maintaining the 
same height as the height on drawing of the route at the 

5 downward branch part. 

[0007] According to a second aspect of the invention, 
there is provided a three-dimensional information dis- 
play apparatus including: a three-dimensional map in- 
formation processing section adapted to process three- 

10 dimensional map information including a information of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route infomnation indicating a route to the 
destination; and a three-dimensional information dis- 

15 play section adapted to display the three-dimensional 
map information processed by the three-dimensional 
map Information processing section and the three-di- 
mensional route information processed by the three-di- 
mensional route infonnation processing section, where- 
to in when a branching road branching from the road to the 
destination included in the three-dimensional map infor- 
mation contains an uphill road part, the three-dimen- 
sional map Information processing section processes 
the three-dimensional map information so as to display 

25 a road portion higher than the viewpoint on drawing con- 
taining the uphill road part in a translucent manner. 
[0008] According to a third aspect of the invention, 
there is provided a three-dimensional information dis- 
play apparatus including: a three-dimensional map in- 

30 formation processing section adapted to process three- 
dimensional map Information including a infomnation of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route infonnation indicating a route to the 

35 destination; and a three-dimensional infonnation dis- 
play section adapted to display the three-dimensional 
map infonnation processed by the three-dimensional 
map infonnation processing section and the three-di- 
mensional route information processed by thethree-di- 

40 rnensional route infomnation processing section, where- 
in when the road to the destination Included in the three- 
dimensional map information contains an uphill road 
part, the three-dimensional route information process- 
ing section processes the three-dimensional route infor- 

45 mation so as to display the route to the destination ex- 
cept the uphill road part below a road portion higher than 
the viewpoint on drawing. 

[0009] According to a fourth aspect of the invention, 
there is provided a three-dimensional information dis- 

50 play apparatus Including: a three-dimensional map in- 
formation processing section adapted to process three- 
dimensional map information Including a infonnation of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 

55 rnensional route information indicating a route to the 
destination; and a three-dimensional information dis- 
play section adapted to display the three-dimensional 
map infomnation processed by the three-dimensional 



2 



BNSOOCI D; <EP 1 3573e2Al ^L> 



3 



EP 1 357 362 A1 



4 



map information processing section and the three-di- 
mensional route information processed by the three-di- 
mensional route Information processing section, where- 
in when the road to the destination included In the three- 
dimensional map information contains a merging part, 
the three-dimensional map information processing sec- 
tion processes the three-dimensional map information 
so as to display a merging road so that the height on 
drawing of the merging road matches the height on 
drawing of a road to be merged just before merging. 
[0010] According to a fifth aspect of the invention, 
there Is provided a three-dimensional information dis- 
play apparatus including: a three-dimensional map in- 
formation processing section adapted to process three- 
dimensional map Information including a Information of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route information indicating a route to the 
destination; and a three-dimensional infonnation dis- 
play section adapted to display the three-dimensional 
map information processed by the three-dimensional 
map infonnation processing section and the three-di- 
mensional route 'information processed by the three-di- 
mensional route information processing section, where- 
in when the road to the destination Included In the three- 
dimensional map Infonnation contains a merging part, 
the three-dimensional map infonnation processing sec- 
tion divides a three-dimensional polygon forming a 
merging road on the way and matches the height on 
drawing of the merging road with the height on drawing 
of a three-dimensionai polygon fonning a road to be 
merged, thereby processing the three-dimensional map 
infonnation so as to display the merging road so that the 
height on drawing of the merging road matches the 
height on drawing of the road to be merged just before 
merging. 

[0011] According to a sixth aspect of the invention, 
there is provided a three-dimensional information dis- 
play apparatus Including: a three-dimensional map in- 
formation processing section adapted to process three- 
dimensional map infonnation Including a Information of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route Information Indicating a route to the 
destination; and a three-dimensional Information dis- 
play section adapted to display the three-dimensional 
map information processed by the three-dimensional 
map infonnation processing section and the three-di- 
mensional route information processed by the three-di- 
mensional route information processing section, where- 
in when the road to the destination included in the three- 
dimensional map Information contains a branch part, the 
three-dimensional map Infonnation processing section 
processes the three-dimensional map infonnation so as 
to display a branching road so that the heighten drawing 
of the branching road matches the height on drawing of 
a road to be branched just before branching. 
[001 2] According to a seventh aspect of the invention, 



there Is provided a three-dimensional information dis- 
play apparatus Including: a three-dimensional map in- 
formation processing section adapted to process three- 
dimensional map Information Including a infonnation of 

5 a road to a destination; a three-dimensional route Infor- 
mation processing section adapted to process three-di- 
mensional route Information Indicating a route to the 
destination; and a three-dimensional information dis- 
play section adapted to display the three-dimensional 

10 map infonnation processed by the three-dimensional 
map information processing section and the three-di- 
mensional route information processed by the three-di- 
mensional rout© information processing section, where- 
in the three-dimensional route information processing 

15 section processes the three-dimensional route informa- 
tion so as to display the route to the destination three- 
dlmenstonaliy. 

[0013] According to an eighth aspect of the. Invention, 
there is provided a three-dimensional information dis- 

20 play apparatus Including: a three-dimensional map in- 
formation processing section adapted to process three- 
dimensional map Information including a infonnation of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 

25 menslonal route infonnation Indicating a route to the 
destination; and a three-dimensional information dis- 
play section adapted to display the three-dimensional 
map infonnation processed by the three-dimensional 
map information processing section and the three-di- 

30 mensional route information processed by the three-di- 
mensional route information processing section, where- 
in the three-dimensional map information processing 
section processes the three-dimensional map Informa- 
tion so as to display the road Included in the three-di- 

35 mensional map Information with a transparency factor 
partially varied. 

[0014] According to a ninth aspect of the invention, 
there is provided a three-dimensional Information dis- 
play apparatus including: a three-dimensional map in- 

40 formation processing section adapted to process three- 
dimensional map information including a infonnation of 
a road to a destination; a three-dimensional route infor- 
mation processing section adapted to process three-di- 
mensional route information indicating a route to the 

45 destination; and a three-dimensional information dis- 
play section adapted to display the three-dimensional 
map infonnation processed by the three-dimensional 
map infonnation processing section and the three-di- 
mensional route information processed by the three-di- 

50 mensional route infonnation processing section, where- 
in the three-dimensional map information processing 
section processes the three-dimensional map informa- 
tion so as to display the three-dimensional map infor- 
mation with the viewpoint on drawing temporarily varied, 

55 and wherein the three-dimensional route information 
processing section processes the three-dimensional 
route information so as to display the three-dimensional 
route Information with the viewpoint on drawing tempo- 
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rarily varied In association with the display of the three- 
dimensional map infomiation. 

In the drawings: 

[0015] The above objects and advantages of the 
present invention will become more apparent by de- 
scribing in detail preferred exemplary embodiments 
thereof with reference to the accompanying drawings, 
wherein: 

Fig. 1 is a block diagram showing the configuration 
of a three-dimensional information display appara- 
tus to describe the concept of the invention; 
Fig. 2 is a blocl( diagram showing the configuration 
of a car navigation system common to first to eighth 
embodiments incorporating the invention; 
Fig. 3 is a drawing to describe processing in a first 
embodiment of the invention; 
Fig. 4 is a drawing to describe processing in the first 
embodiment of the invention; 
Fig. 5 is a drawing to describe processing in a sec- 
ond embodiment of the invention; 
Fig. 6 is a drawing to describe processing in a third 
embodiment of the Invention; 
Fig. 7 is a drawing to describe processing In a fourth 
embodiment of the invention; 
Fig. 8 is a drawing to describe processing in a sixth 
embodiment of the invention; and 
Fig. 9 is a drawing to describe processing in an 
eighth embodiment of the Invention. 

[0016] Referring now to the accompanying drawings, 
An embodiment according to the Invention will be de- 
scribed below. 

[0017] To begin with, the concept of the invention will 

be discussed with reference to Fig. 1 . In Fig. 1 , a three- 
dimensional information display apparatus according to 
the invention includes three-dimensional map informa- 
tion processing section 101 adapted to process three- 
dimensional map information including a road to a des- 
tination, three-dimensional route Infomnation process- 
ing section 102 adapted to process three-dimensional 
route information Indicating a route to the destination, 
and three-dimensional information display section 103 
for displaying the three-dimensional map information 
arocessed by the three-dimensional map Information 
processing section 101 and the three-dimensional route 
information processed by the three-dimensional route 
infomnation processing section 102. 
[0018] Referring now to the accompanying drawings 
(Figs. 2 to 9), there are shown first to eighth embodi- 
ments of the invention. Fig. 2 is a block diagram showing 
a configuration of a car navigation system common to 
the first to eighth embodiments incorporating the Inven- 
tion. In Fig. 2, a car navigation system S comprises an 
angular velocity sensor 1 for detecting the angular ve- 
locity when the direction of the vehicle installing the car 



navigation system S Is changed and outputting angular 
velocity data and relative bearing data, a mileage sensor 
2 for counting the number of pulses In pulse signal in a 
predetermined period output with rotation of wheels, 

5 thereby calculating the number of pulses per revolution 
of wheel and outputting mileage data based on the 
number of pulses per revolution, a GPS receiver 3 for 
receiving radio waves from a GPS (Global Positioning 
System) satellite, outputting GPS positioning data, and 

io also outputting absolute bearing data in the traveling di- 
rection of the vehicle, a system controller 4 for control- 
ling the whole car navigation system based on the an- 
gular velocity data, the relative bearing data, the mile- 
age data, the GPS positioning data, and the absolute 

15 bearing data, an input unit 10 such as a remote control 
for entering various pieces of data, an optical disk drive 

11 for reading out various pieces of data such as map 
data containing road data indicating the number of 
lanes, the road widths, and the like, and data indicating 

20 the names of facilities or detailed information from an 
optical disk DK such as DVD (Digital Versatile Disk), un- 
der the control of the system controller 4, a display unit 

12 for displaying various pieces of display data under 
the control of the system controller 4, and an audio play- 

25 back unit. 17 for playing back various pieces of audio 
data under the control of the system controller 4. 
[0019] The system controller 4 includes an Interface 
section 5 for performing interface operation with exter- 
nal sensors such as the G PS receiver 3, a CPU (Central 

30 Processing Unit) 6 for controlling the whole system con- 
troller 4, ROM (Readonly Memory) 7 for storing a con- 
trol program for controlling the system controller 4, and 
RAM (Random Access Memory) 8 having nonvolatile 
memory for storing various pieces of data such as route 

35 data preset by the user (for example, driver) through the 
Input unit 1 0 in a readable manner. The system control- 
ler 4 is connected to the Input unit 10, the optical disk 
drive 1 1 , the display unit 12, and the audio playback unit 
1 7 via a bus line 9. The CPU 6 is provided as the three- 

40 dimensional map information processing section 101 
and the three-dimensional route information processing 
section 102. 

[0020] The display unit 12 includes a graphics con- 
troller 1 3 for controlling the whole display unit 1 2 based 

45 on control data sent from the CPU 6 via the bus line 9, 
buffer memory 14 Implemented as memory such as 
VRAM (Video RAM) for temporarily storing Image data 
that can be displayed in an instant, and a display control 
section 15 for controlling a display 16 such as an LCD 

50 or a CRT display based on control data output from the 
graphics controller 1 3. The display 1 6 Is provided as the 
three-dimensional information display section 103. 
[0021 ] The audio playback unit 1 7 includes a D/A con- 
verter 1 8 for converting audio digital data sent from the 

55 optical disk drive 11 or the RAM 8 via the bus line 9 into 
an analog signal, an amplification section 19 for ampli- 
fying the audio analog signal output from the D/A con- 
verter 1 8, and a loudspeaker 20 for converting the am- 
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plified audio analog signal Into audio and outputting the 
audio. 

[0022] When the user (for example, driver) enters a 
destination through the input unit 1 0 in the described car 
navigation system S, data such as the map data record- 
ed on the optical disk DK is read out by the optical disk 
drive 11 based on the input infomnation and Is stored in 
the RAM 8. Next, the CPU 6 generates three-dimension- 
al map information including a road to the destination 
and three-dimensional route information indicating a 
route to the destination, and again stores the information 
in the RAM 8. Then, the CPU 6 performs appropriate 
processing as described later for the three-dimensional 
map infomiation and the three-dimensional route infor- 
mation stored in the RAM 8, and displays the processed 
three-dimensional map infomnation and the processed 
three-dimensional route information on the display 16. 

[First embodiment] 

[0023] A first embodiment of the invention is intended 
for improving display when the road to the destination 
included in three-dimensional map information contains 
a downward branch part (for example, a downward part 
of a road of a three-dimensional intersection) . In the first 
embodiment, a CPU 6 as three-dimensional route infor- 
mation processing section processes three-dimension- 
al route information so as to display a part 31 a of a route 
31 extended to a road to be branched 32b adequately 
while maintaining the same height as the height on 
drawing of the route 31 at a downward branch part 32a 
existing in a road 32 to the destination. The road 32 and 
■the route 31 are shown In the state viewed from the side 
for easy understanding In Fig. 3; In fact, however, they 
are displayed three-dimensionally as shown in Fig. 4. 
According to the first embodiment, the part 31a of the 
route 31 to the destination is extended adequately to the 
road to be branched 32b, so that the visibility of the 
downward branch part 32a can be enhanced. 

[Second embodiment] 

[0024] A second embodiment of the invention is in- 
tended for improving display when a branching road 
branching from the road to the destination included in 
three-dimensional map information contains an uphill 
road part. In the second embodiment, a CPU 6 as three- 
dimensional map infomnation processing section proc- 
esses three-dimensional map information so as to dis- 
play the road portion higher than the viewpoint on draw- 
ing (the viewpoint on displaying three-dimensional map 
information) containing an uphill road part 42a branch- 
ing from a road 32 (shown with a route 31 ) to the desti- 
nation in a translucent manner, as shown in Fig. 5. The 
road portion higher than the viewpoint on drawing con- 
taining the uphill road part 42a, the road 32, and the 
route 31 are shown in the state viewed from the side for 
easy understanding in Fig. 5; in fact, however, they are 



displayed three-dimensionally. According to the second 
embodiment, the road portion higher than the viewpoint 
on drawing containing the uphill road part 42a is dis- 
played in a translucent manner, so that a part 32f of the 
5 road 32 to the destination existing ahead of the uphill 
road part 42a is seen through the uphill road part 42a 
and therefore the visibility of the road can be enhanced. 

[Third embodiment] 

10 

[0025] Athirdembodiment of the invention is intended 
for improving display when the road to the destination 
included in three-dimensional map information contains 
an uphill road part. In the third embodiment, a CPU 6 as 
IS three-dimensional route information processing section 
processes three-dimensional route information so as to 
display a route 31 to the destination below a road portion 
32d higher than the viewpoint on drawing (the viewpoint 
on displaying three-dimensional map information) ex- 
cept an uphill road part 32c, as shown in Fig. 6. The road 
portion 32d higher than the viewpoint on drawing except 
the uphill road part 32c and the route 31 are shown in 
the state viewed from the side for easy understanding 
in Fig. 6; in fact, however, they are displayed three-di- 
mensionally. According to the third embodiment, the 
route 31 to the destination is displayed below the road 
portion 32d higher than the viewpoint on drawing except 
the uphill road part 32c, so that the visibility of the route 
31 when viewed from below can be enhanced. 

[Fourth embodiment] 

[0026] A fourth embodiment of the Invention Is intend- 
ed for Improving display when the road to the destination 
included in three-dimensional map information contains 
a merging part. In the fourth embodiment, a CPU 6 as 
three-dimensional map information processing section 
processes three-dimensional map information so as to 
display a merging road 51 so that the height on drawing 
of the merging road 51 matches the height on drawing 
of a road to be merged 32 just before merging. Specifi- 
cally, the CPU 6 as the three-dimensional map informa- 
tion processing section divides the three-dimensional 
polygon forming the merging road 51 on the way and 
matches the height on drawing of the merging road 51 
with the height on drawing of the three-dimensional pol- 
ygon forming the road to be merged 32, thereby 
processing the three-dimensional map infomriation. In 
association with this, the CPU 6 as three-dimensional 
route infomnation processing section processes three- 
dimensional route information so as to display the route 
31 completely just before merging. The merging road 
51 , the road to be merged 32, and the route 31 are 
shown in the state viewed from the top for easy under- 
standing in Fig. 7; in fact, however, they are displayed 
three-dimensionally. According to the fourth embodi- 
ment, the merging road 51 is displayed so that the height 
on drawing of the merging road 51 matches the height 
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on drawing of the road to be merged 32 just before merg- 
ing, and therefore the recognition rate of a merging part 
32e can be enhanced. 

[Fifth embodlnnent] 

[0027] A fifth embodiment of the invention is intended 
for improving display when the road to the destination 
included in three-dimensional map infomiation contains 
a branch part. In the fifth embodiment although not 
shown by reference to the drawings, as in the same 
manner of the fourth embodiment, a CPU 6 as three- 
dimensional map information processing section proc- 
esses three-dimensional map information so as to dis- 
play a branch road so that the height on drawing of the 
branch road matches the height on drawing of a road to 
be branched just before branching. According to the fifth 
embodiment* the branch road is displayed so that the 
height on drawing of the branch road matches the height 
on drawing of the road to e branched just before branch- 
ing , and therefore the visibility of the branch part can be 
enhanced. 

[Sixth embodiment]. 

[0028] A sixth embodiment of the invention is intend- 
ed for improving display of a route to the destination. In 
this case, a CPU 6 as three-dimensional route informa- 
tion processing section processes three-dimensional 
route information so as to display a route 31 to the des- 
tination three-dimensionally, as shown In Fig. 8. Accord- 
ing to the sixth embodiment, the route 31 to the desti- 
nation Is displayed three-dlmenslonally, so that the vis- 
ibility of the route 31 when viewed from the side can be 
enhanced. 

[Seventh embodiment] 

[0029] A seventh embodiment of the invention is in- 
tended for improving display of a road. In this case, al- 
though not shown by reference to the drawings, a CPU 
6 as three-dimensional map information processing 
section processes three-dimensional map information 
so as to display the road included in the three-dimen- 
sional map information with the transparency factor par- 
tially varied (for example, with the transparency factor 
varied from one place to another of a three-dimensional 
intersection). According to the seventh embodiment, the 
road included in the three-dimensional map information 
is displayed with the transparency factor partially varied, 
so that the visibility of the route to the destination can 
be enhanced. 

[Eighth embodiment] 

[0030] An eighth embodiment of the Invention Is in- 
tended for improving display of three-dimensional map 
infomnation and three-dimensional route information. In 



the eighth embodiment, a CPU 6 as three-dimensional 
map information processing section processes three-di- 
mensional map information so as to display the three- 
dimensional map intonnation with the viewpoint on 

5 drawing (the viewpoint on displaying the three-dimen- 
sional map infomnation) temporarily varied, and the CPU 
6 as three-dimensional route information processing 
section processes three-dimensional route information 
so as to display the three-dimensional route information 

10 temporarily with the viewpoint on drawing tempo'rarily 
varied in association with the display of the three-dimen- 
sional map infomnation. For example, as shown in Fig. 
9, a road 32 to the destination included in the three-di- 
mensional map information is displayed with the view- 

15 point on drawing changed to a high position (displayed 
as if position of a camera 61 were changed to a high 
position) and a route 31 to the destination included in 
the three-dimensional route information Is displayed 
with the viewpoint on drawing changed to a high position 

20 In association with the display of the road 32, the visi- 
bility of the whole route can be enhanced. Thus, accord- 
ing to the eighth embodiment, the three-dimensional 
map Information Is displayed with the viewpoint on draw- 
ing temporarily varied, and the three-dimensional route 

25 information is displayed with the viewpoint on drawing 
temporarily varied in association with the display of the 
three-dimensional map information, so that the visibility 
of the route 31 can be enhanced. 
[0031] As seen from the description above, the three- 

30 dimensional information display apparatus according to 
the invention performs appropriate processing (so- 
called deforming) for the three-dimensional map Infor- 
mation and the three-dimensional route Information for 
display, and can enhance the visibility about the map 

55 infonnation and the route infonnation without impairing 
reality of map representation. 

[0032] Although the present Invention has been 
shown and described with reference to specific pre- 
ferred embodiments, various changes and modifica- 
40 tions will be apparent to those skilled in the art from the 
teachings herein. Such changes and modifications as 
are obvious are deemed to come within the spirit, scope 
and contemplation of the invention as defined in the ap- 
pended claims. 

45 

Claims 

1 . A three-dimensional information display apparatus 
50 comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 
sional map infomnation including a information 
55 of a road to a destination; 

a three-dimensional route Information process- 
ing section adapted to process three-dimen- 
sional route information indicating a route to the 
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destination; and 

athree-dlmensional Information display section 
adapted to display the three-dimensional map 
information processed by the three-dimension- 
al map information processing section and the 5 
three-dimensional route Information processed 
by the three-dimensional route information 
processing section, 

wherein when the road to the destination In- . io 
eluded In the three-dimensional map information 
contains a downward branch part^ the three-dimen- 
sional route Information processing section proc- 
esses the three-dimensional route information so 
as to display a part of the route extended to a road is 
to be branched while maintaining the same height 
as the height on drawing of the route at the down- 
ward branch part. 

2. A three-dimensional Information display apparatus 20 
comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 
sional map information including a information 25 
of a road to a destination; 
athree-dlmensional route Information process- 
ing section adapted to process three-dimen- 
sional route information Indicating a route to the 
destination; and so 
a three-dimensional Information display section 
adapted to display the three-dimensional map 
Information processed by the three-dimension- 
al map infonnatlon processing section and the 
three-dimensional route information processed 3S 
by the three-dimensional route information 
processing section, 

wherein when a branching road branching 
from the road to the destination included in the 40 
three-dimensional map information contains an up- 
hill road part, the three-dimensional map informa- 
tion processing section processes the three-dimen- 
sional map information so as to display a road por- 
tion higherthan the viewpoint on drawing containing 4S 
. the uphill road part in a translucent manner 

3. A three-dimensional information display apparatus 
comprising: 

50 

a three-dimensional map information process- 
ing section adapted to process three-dlmen- 
. sional map information including a information 
of a road to a destination; 

a three-dimensional route Information process- ss 
ing section adapted to process three-dimen- 
sional route information indicating a route to the 
destination; and 



athree-dlmensional information display section 
adapted to display the three-dimensional map 
Infonnatlon processed by the three-dimension- 
al map Infomiation processing section and the 
three-dimensional route Information processed 
by the three-dimensional route Information 
processing section, 

wherein when the road to the destination in- 
cluded in the three-dimensional map information 
contains an uphill road part, the three-dimensional 
route infomnation processing section processes the 
three-dimensional route information so as to display 
the route to the destination except the uphill road 
part below a road portion higherthan the viewpoint 
on drawing. 

4. A three-dimensional information display apparatus 
comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 
sional map information including a information 
of a road to a destination; 
a three-dimensional route infonnatlon process- 
ing section adapted to process tfiree-dimen- 
sional route infomnation indicating a route to the 
destination; and 

athree-dlmensional Information display section 
adapted to display the three-dimensional map 
infomiation processed by the three-dimension- 
al map information processing section and the 
three-dimensional route Information processed 
by the three-dimensional route Information 
processing section, 

wherein when the road to the destination in- 
cluded in the three-dimensional map information 
contains a merging part, the three-dimensional map 
information processing section processes the 
three-dimensional map Information so as to display 
a merging road so that the height on drawing of the 
merging road matches the height on drawing of a 
road to be merged just before merging. 

5. A three-dimensional information display apparatus 
comprising: 

a three-dimensional map Information process- 
ing section adapted to process three-dimen- 
sional niap Information including a infonnatlon 
of a road to a destination; 
athree-dlmensional route infonnatlon process- 
ing section adapted to process three-dimen- 
sional route information indicating a route to the 
destination; and 

a three-dimensional Information display section 
adapted to display the three-dimensional map 
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information processed by the three-dimension- 
al map infomnation processing section and the 
three-dimensional route Information processed 
by the three-dlmensionai route information 
processing section, ^ 

wherein when the road to the destination in- 
cluded in the three-dimensional map information 
contains a merging part, the three-dimensional map 
Information processing section divides a three-di- 
mensional polygon forming a merging road on the 
way and matches the height on drawing of the 
merging road with the height on drawing of a three- 
dimensional polygon fonning a road to be merged, 
thereby processing the three-dimensional map in- ^5 
formation so as to display the merging road so that 
the height on drawing of the merging road matches 
the height on drawing of the road to be merged just 
before merging. 

20 

A three-dimensional information display apparatus 
comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 25 
sional map Information Including a Information 
of a road to a destination; 
a three-dimensional route information process- 
ing section adapted to process three-dimen- 
sional route infomnation indicating a route to the 50 
destination; and 

a three-dimensional information display section 
adapted to display the three-dimensional map 
Information processed by the three-dimension- 
al map infomnation processing section and the 35 
three-dimensional route Information processed 
by the three-dimensional route Information 
processing section, 

wherein when the road to the destination in- 40 
eluded in the three-dimensional map Information 
contains a branch part, the three-dimensional map 
information processing section processes the 
three-dimensional map infomnation so as to display 
a branching road so that the height on drawing of ^5 
the branching road matches the height on drawing 
of a road to be branched just before branching. 

A three-dimensional information display apparatus 
comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 
sional map Information including a Information 
of a road to a destination; ^5 
a three-dimensional route information process- 
ing section adapted to process three-dimen- 
sional route infonnation indicating a route to the 



destination; and 

a three-dimensional infonnation display section 
adapted to display the three-dimensional map 
infomnation processed by the three-dimension- 
al map information processing section and the 
three-dimensional route information processed 
by the three-dimensional route information 
processing section, 

wherein the three-dimensional route informa- 
tion processing section processes the three-dimen- 
sional route information so as to display the route 
to the destlnation.three-dimenslonalty. 

8. A three-dimensional information display apparatus 
comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 
sional map information including a information 
of a road to a destination; 
a three-dimensional route Infonnation process- 
ing section adapted to process three-dimen- 
sional route information indicating a route to the 
destination; and 

a three-dimensional information display section 
adapted to display the three-dimensional map 
Infomnation processed by the three-dimension- 
al map information processing section and the 
three-dimensional route information processed 
by the three-dimensional route information 
processing section, 

wherein the three-dimensional map Informa- 
tion processing section processes the three-dimen- 
sional map Information so as to display the road In- 
cluded in the three-dimensional map information 
with a transparency factor partially varied. 

9. A three-dimensional information display apparatus 
comprising: 

a three-dimensional map information process- 
ing section adapted to process three-dimen- 
sional map information including a Information 
of a road to a destination; 
a three-dimensional route information process- 
ing section adapted to process three-dimen- 
sional route information indicating a route to the 
destination; and 

a three-dimensional Information display section 
adapted to display the three-dimensional map 
Infomnation processed by the three-dimension- 
al map Information processing section and the 
three-dimensional route Information processed 
by the three-dimensional route information 
processing section, 
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wherein the three-dimensional map informa- 
tion processing section processes the three-dimen- 
sional map information so as to display the three- 
dimensional map information with the viewpoint on 



wherein the three-dimensional route informa- 
tion processing section processes the three-dimen- 
sional route information so as to display the three- 
dimensional route information with the viewpoint on 
drawing temporarily varied in association with the io 
display of the three-dimensional map information. 



drawing temporarily varied, and 
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